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(54) TITLE OF THE INVENTION 
Method for Dyeing Hydrous Contact Lens 

(57) SUMMARY 
10 [Purpose] 

To provide a method whereby multi-colored dyeing of a hydrous contact lens can 
easily be carried out, without damaging the lens and without the use of a mold or pad and 
which enables flow like that of sheets, making product control more effective. 
[Composition] 

15 When desired symbols, graphics or lettering are printed by dyeing onto the desired 

position of a hydrous contact lens, a dyeing solution is applied to the surface of said contact 
lens in a dry state by means of an inkjet device. 

SCOPE OF THE INVENTION 

20 

CLAIMS 

1, A dyeing method for a hydrous contact lens which is characterized whereby when desired 
symbols, graphics or lettering are printed by dyeing onto the desired place of a hydrous 
contact lens, a dyeing solution is applied to the surface of said contact lens in a dry state by 

25 means of an inkjet device. 

2. The dyeing method for a hydrous contact lens cited in Claim No. 1 which is characterized 
whereby when the dyeing solution is applied, water is sprayed either before or at the same 
time as said application onto the desired portion of the lens from a separate, minute nozzle 

3 0 placed on the inkjet device. 

DETAILED DESCRIPTION OF THE INVENTION 
Field of Industrial Application 

35 0001 The present invention relates to a dyeing method for a hydrous contact lens, in particular 
to a method whereby dyeing can be carried out in the desired form onto the desired position of 
the lens. 

Prior Art 

4 0 0002 Placement of lettering or symbols on the desired portion of a contact lens is an effective 

means for detecting the front from the reverse side of the lens; the right from the left lens or 
the lens specification marking when a hydrous contact lens absorbs water and becomes soft. 
0003 Conventional methods used to mark a contact lens with symbols or lettering include: (1) 
The marking method disclosed in Japanese Patent Publication No. 2692 of 1978, whereby a 

45 printing device was used to form an indented portion on the surface of the contact lens; (2) 

The marking method disclosed in Japanese Patent Publication No. 39140 of 1979, whereby a 
coupling ingredient was pro-added to the polymer that formed the lens and then die contact 
lens material underwent chromogenic processing due to the reaction that takes place when 
exposed to diazonium salt; (3) The marking method disclosed in Japanese Patent Publication 

50 No. 10045 of 1989 whereby exposure of a photographic development plate was used for 
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5 marking the contact lens; (4) The marking method disclosed in Japanese Patent Publication 
No. 270312 of 1992, whereby a monomer unit of the polymer frame that constitutes the lens 
was covalent-bonded and the reactive dyeing agents that bonded either coated or permeated 
the surface of the lens, alkaline processing was performed and sectional print-dyeing was 
adhered to the surface; (5) The marking method disclosed in Japanese Patent Publication No. 
1 0 45253 of 1978 which utilizes a printing pad as a means for marking the lens. 

Problems to be solved by the invention 

0004 However, for the aforementioned method no. 1, in order to form the indented portion on 
15 the contact lens, it was inevitable that the mechanical strength of the contact lens would 

deteriorate > making it easier to tear. In addition, for aforementioned method no. 2, there was 
the disadvantage that the lens would change color or fade after prolonged use. For 
aforementioned method no. 3, there was a disadvantage in that it was necessary to use an 
ultraviolet ray to perform the exposure, and the dyes that could be used were limited to pad 
20 dyes. 

0005 In addition, for the aforementioned method no. 4, although the dye adhered well, it 
required the use of a screen to form the shape of the desired lettering or symbols and since it 
was necessary to layer the screen on top of the lens so that it would come into contact with the 
desired portion on the lens, it was a cumbersome task. 

25 0006 For the aforementioned method no. 5, the task was easy to perform but when detailed 
lettering or symbols were imprinted, the ink would smear, causing the lettering to blur easily. 
0007 In the aforementioned methods no. 2 through 5, since a screen or pad was necessary to 
form the desired lettering or symbols, it became very tedious to mark the product number on 
each individual lens in order to perform product control. 

30 0008 The present invention is intended to provide a means to counteract the problems 
pertaining to the conventional technology and the main objective is to provide a dyeing 
method for a hydrous contact lens whereby an inkjet device is used on the desired portion of 
the contact lens to dye it by applying a dyeing solution and print-adhering it to the lens in the 
form of desired lettering or symbols. 

35 

Means for solving the problems of the invention 

0009 In other words, the dyeing method for the hydrous contact lens in the present invention, 
is characterized whereby when desired symbols, graphics or lettering are printed by dyeing 

40 onto the desired place of said hydrous contact lens, a dyeing solution is applied to the surface 

of said lens in a dry state by means of an inkjet device. 

0010 Furthermore, said method is characterized in that when the dyeing solution is applied, 
water is sprayed either before or at the same time as said application onto the desired portion 
of the lens from a separate, minute nozzle placed on the inkjet device. 

45 0011 Hereunder, the present invention will be described in detail. 

0012 For the dyeing operation used in the method for the present invention, an inkjet device is 
used to apply a dyeing solution to the surface of the contact lens and then a commonly used 
adhering process is performed. After this, a graphic pattern consisting of letters, graphics or 
symbols can be drawn on the surface of the lens by the electronic control of an inkjet device. 

50 It becomes easy to draw a different pattern on each individual lens via on-line operation. 
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5 0013 A commonly used inkjet device can be utilized for the inkjet device for the present 

invention. In addition, by using an inkjet device equipped with a multj-coJor dye reservoir and 
multiple minute nozzles to spray the dyeing solution, it is possible to perform multi-color 
dyeing. The main components of the subject hydrous contact lens for the present invention are 
monomers of 2-hydroxy ethyl methacrylate; 2,3-dihydroxy propyl methaaylate, N-vinyl 
10 pyrodone; glycerol methacTylate; N; N-dimethyl acrylic amido, etc. Copolymers then form 
from the copolymerization of the aforementioned monomers to comprise the contact len$ for 
the present invention. 

0014 For the present invention, the dyeing process is performed on a hydrous contact lens in 
a dry state. When a non-hydrous copolymer is used to shape the lens for the hydrous contact 

15 lens in a dry state, reference is being made to the shape in which the contact lens itself is 
formed; however, when a contact lens is formed by swelling, reference is being made to its 
dry state prior to the dyeing operation. 

0015 For the dyeing operation in the present invention, when the dyeing solution is applied, a 
small amount of water is sprayed either before or at the same time as said application from a 

20 minute nozzle that is equipped separately on the inkjet device into the desired lettering or 
graphics, etc. onto the dry lens, causing it to swell in sections. The present operation is 
performed for the purpose of facilitating the dyeing solution that i$ applied to the surface of 
the lens to permeate into the inner portion of the lens. 

0016 Moreover, the dyeing solution used in the present invention is comprised mainly of a 
25 dyeing agent in addition to a surface-reacrive agent. "When necessary, a dyeing auxiliary or a 

thickener may be added. Examples of commonly used dyeing agents for contact lens include 
vat dyes or reactive dyes. Examples of vat dyes include CL Vat Blue 6, C.I. Vat Green 1, or 
an indigo blue such as C I, Vat Blue 1 4 or C. I Vat Black 1. In addition, examples of reactive 
dyes are C. I Reactive Blue 19, C. I. Reactive Blue 27, C. I. Reactive Blue 28, C. I. Reactive 
30 Violet 5, C. I. Reactive Black 5 or C. L Reactive Black 14. 

0017 The concentration of dye used differs according to the type of dye used and the 
intended application, however, a desirable concentration is 0.01-20.0%. An even more 
desirable concentration is 0.05-15,0%. If the concentration of dye is too low, the resulting 
color is too light and the purpose of marking the tens is defeated. On the other hand, if the 

35 concentration is too high, the color is too dark and can be detected by others, which is not 
very favorable from an aesthetic standpoint. 

0018 The surface-reactive agent works effectively to suppress the blotting that tends to occur 
when a hydrous contact lens is marked. If a water-soluble dyeing agent is used to mark the 
hydrous contact lens, the dyeing agent disperses beyond the marked portion. This causes 

40 blotting, which in turn inhibits a clear coloring. However, by adding an appropriate amount of 
surface-reactive agent to the dyeing agent, blotting does not occur and a clear coloring can be 
achieved. 

0019 For the surface-reactive agent, a hydrogen oxide series, silicone series or a fluoride 
series can be used. 

45 0020 The amount of surface-reactive agent to be added will vary according to the type, etc., 
but a desirable amount is 0.001-5.0%. An even more desirable amount is 0.01-2.0%. If not 
enough of the surface-reactive agent is added, the effects of the agent will deteriorate and 
blotting will become more likely. On the other hand, it is not favorable to add more than is 
necessary because the surface-reactive agent will not become more effective. 

50 0021 The dyeing agent is used to help the dye permeate into the lens or to help the dye 
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5 adhere more effectively. Examples of dyeing agents that are commonly used are sodium 
sulfate or sodium chloride, The use of such dyeing agents allows for easier and more uniform 
dyeing. 

0022 The use of thickener controls the amount of dyeing solution that is sprayed from the 
inkjet device onto the surface of the lens. Examples of thickeners are sodium alginic acid, 

10 starch, carboxyl methyl cellulose, polyvinyl pyrodone, sodium polyaciylic acid, glycerin, or 
polyethylene glycol. 

Examples 

0023 The present invention will be explained in further detail by the use of the following 
15 examples. However, the present invention in not limited to said examples. 

0024 Example 1: 3.0g of C.I. Reactive Black 5 dye, 0.5g of sodium sulfuric anhydride, 0.2g 
of Fluorad FC-430 (fluoride surface-reactive agent manufactured by Sumitomo 3M 
Company) and lg of glycerin were dissolved in 50cc of distilled water to make a dyeing 
solution. A hydrous contact lens material that was 38% water content and comprised mainly 

20 of 2-hydroxy ethyl methacrylate was used and processed to achieve a hydrous contact lens in 
a dry state and then was affixed to a lens-affixing jig, 

0025 Next, an ink reservoir that had been filled separately with the aforementioned dyeing 
solution, water and 1% NaOH solution and an inkjet device equipped with a minute nozzle for 
spraying were used to draw the desired lettering or graphics onto the contact lens with water, 

25 dyeing solution and an alkaline solution, in that order, and the lens was left untouched for 3 
minutes at room temperature. The lens was then saturated in a 0.5% NaOH solution for 
approximately 20 minutes, allowing it to swell with water, was removed from the solution, 
rinsed off and boiled for 30 minutes in normal saline. 

0026 Clear black lettering or graphics were print-dyed onto the soft contact lens. An example 
30 of rhe specifications for the finished product is shown in Figure 1 . 

0027 Next, the soft contact lens that had already been marked was tested using the testing 
methods explained below to confirm its dyeing properties, 

0028 (1) Light resistance test: the marked lens and 0.9% normal saline were put into a 20cc 
clear glass vial and let stand outdoors for 30 days, 

35 0029 (2) Boil resistance test: the marked lens and 0.9% normal saline were put into a 20cc 
clear glass vial and let stand in a 100°C air thermostat for a maximum of 150 hours. 

0030 For each method, in order to conduct a comparison, the lens was visually examined 
before the processing was performed. 

0031 As a result, abnormalities such as fading, discoloration or bleeding of the lettering were 
4 0 not observed for either of the lenses. 

0032 Example 2; 2.0g of C.L Reactive Green 6 dye, 0,5g of sodium sulfuric anhydride, O.lg 
of NTKKOL NP-10 (a hydrocarbon series surface-reactive agent manufactured by Nikko 
Chemicals Company) and lg of sodium alginic acid were dissolved into 30cc of distilled 
water to make dyeing solution A. And 2.0g of C.L Reactive Blue 19 dye, 0.5g of sodium 

45 sulfuric anhydride, 0.2g of Fluorad FC-430 and lg of polyvinyl pyrodone were dissolved into 
30cc of distilled water to make dyeing solution B. 

0033 Next, an ink reservoir that had been filled separately with the aforementioned dyeing 
solutions A and B, water and 1% NaOH solution and an inkjet device equipped with a minute 
nozzle for spraying were used to draw the desired graphic pattern onto the hydrous contact 

50 lens, which was in a dry state (a contact lens comprised of 2,3-dihydroxy propyl methacrylate 
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5 as the main component and with a 38.5% content of water) with water, dyeing solution and an 
alkaline solution, in that order, and the lens was left at room temperature for S minutes. The 
lens was then saturated in a 0,5%NaOH solution for approximately 20 minutes, was removed 
from the solution, rinsed off and boiled for 30 minutes in norma) saline. 

0034 The soft contact lens was print-dyed with clear blue or green lettering or graphics. The 
1 0 specifications of the finished product were like those shown in Figure 2, 

0035 Example 3; 3,0g of C.I. Vat Blue 6 dye, 2,0g of sodium hydrosulfite, and OJg of 
sodium sulfuric anhydride were dissolved into 30cc of distilled water to make a dyeing 
solution. A hydrous contact lens which was a polymer mainly comprised of N, N-dimethyl 
acrylic amido and consisting of 60% water was used and processed to achieve a hydrous 

15 contact lens in a dry state and then was affixed to a lens-affixing jig, 

0036 Next, an Inkjet device filled with the aforementioned dyeing solution was used to draw 
the desired lettering or graphics onto the contact lens, and left at room temperature for 3 
minutes. The lens was then saturated in a 0,5% NaOH solution for approximately 20 minutes, 
allowing it to swell with water, was removed from the solution, rinsed off and boiled for 30 

20 minutes in normal saline. 

0037 The soft contact lens was print-dyed with clear blue lettering or graphics. The 
specifications of the finished product were like those shown in Figure 3. 

0038 Example 4: 8.0g of C.I. Reactive Black 5 dye, 0,lg of sodium sulfuric anhydride and 
OJg of Fluorad FC-430 (fluoride surface-reactive agent manufactured by Sumitomo 3M 

25 Company) were dissolved in SOcc of distilled water to make a dyeing solution. A hydrous 
contact lens polymer that was 38% water content and comprised mainly of 2-hydroxy ethyl 
methacrytate was used and processed to achieve a hydrous contact lens in a dry state and then 
was affixed to a lens-affixing jig. 

0039 Next, an ink reservoir that had been filled separately with the aforementioned dyeing 
30 solution, water and 1% NaOH solution and an inkjet device equipped with a minute nozzle for 

spraying were used to draw the desired lettering or graphics onto the contact lens with water, 
dyeing solution and an alkaline solution, in that order, and the lens was left at room 
temperature for 3 minutes. The lens was then saturated in a 0.5% NaOH solution for 
approximately 20 minutes, allowing it to swell with water, was removed from the solution, 
35 rinsed off and boiled for 30 minutes in normal saline. 

0040 The soft contact lens was print-dyed with clear black lettering or graphics. 

The effects of the invention 

0041 If one conforms to the present invention, it will not be necessary to use a pad or screen 
40 to form the desired lettering or graphics in advance and it is much easier to set the lettering or 

graphics in the desired position. In addition, since this operation is not a printing method, 
there is very minimal risk af damaging the lens. Also, multi-colored dyeing, which was a very 
difficult operation in conventional methods, becomes much easier to perform, 

0042 Moreover, the present invention allows for marking of each individual soft contact lens 
45 in order to identify them with specifications or product numbers. The end result is an 

operation that enables flow like that of sheets, making product control more effective. 

Brief description of the diagrams 

Figure 1; A plan view of the soft contact lens manufactured according to the method for 
50 Example No, I of the present invention. 



Kokai Patent No. 8-112566 



Figure 2: A plan view of ihe soft contact lens manufactured according to the method for 
Example No. 2 of the present invention. 

Figure 3: A plan view of the soft contact lens manufactured according to the method for 
Example No. 3 of the present invention. 

Figure 1 Figure 2 Figure 3 
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